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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Patent Application 61/601,291, filed February 21, 2012,
whose disclosure is incorporated herein by reference.

FIELD OF THE DISCLOSURE

[0002] The present disclosure relates generally to wireless communication, and particularly to methods and systems
for wireless network selection.

BACKGROUND

[0003] Some wireless communication terminals, such as cellular phones, are able to communicate over multiple
frequency bands and multiple Radio Access Technologies (RATs). Examples of RATs are Universal Terrestrial Radio
Access (UTRA), also referred to as Wideband Code Division Multiple Access (WCDMA), and Evolved UTRA (E-UTRA),
also referred to as Long Term Evolution (LTE) or LTE-Advanced (LTE-A). The specification of each RAT includes a set
of operating Radio frequency (RF) bands.

[0004] The operating bands for UTRA are specified, for example, in "3 Generation Partnership Project; Technical
Specification Group Radio Access Network; User Equipment (UE) radio transmission and reception (FDD) (Release
10)," 3GPP specification TS 25.101, version 10.2.0, June, 2011, which is incorporated herein by reference. Section 5
of this standard specifies uplink and downlink frequency bands that may be allocated to WCDMA networks.

[0005] For E-UTRA, the operating bands are specified, for example, in "3'd Generation Partnership Project; Technical
Specification Group Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment
(UE) radio transmission and reception (Release 10)," 3GPP specification TS 36.101, version 10.3.0, June, 2011, which
is incorporated herein by reference. Section 5 of this standard specifies uplink and downlink frequency bands that may
be allocated to LTE networks.

[0006] The description above is presented as a general overview of related art in this field and should not be construed
as an admission that any of the information it contains constitutes prior art against the present patent application.

SUMMARY

[0007] An embodiment that is described herein provides a method in a mobile communication terminal. The method
includes receiving signals in a frequency band. One or more lists of entries are generated based on the received signals,
each entry specifying a respective frequency channel suspected of containing a carrier of a respective Radio Access
Technology (RAT). At least some of the entries are scanned in accordance with a scanning order that alternates from
a first RAT to a second RAT before scanning all the entries of the first RAT. For each scanned entry, detection is made
whether the respective frequency channel actually contains the carrier of the respective RAT. The detection of the
carriers in the frequency band is output.

[0008] Insome embodiments, generating the lists includes generating respective likelihood scores for the entries, and
scanning the entries includes traversing the lists in descending order of the likelihood scores. In an embodiment, gen-
erating the lists includes estimating a power spectrum of the frequency band, and processing the estimated power
spectrum so as to generate the lists. In another embodiment, scanning the entries includes attempting to decode, on
the frequency channel of a scanned entry, concurrently, first and second RAT identification codes in accordance with
the first and second RATS, respectively.

[0009] In some embodiments, scanning the entries includes attempting to detect only the first RAT on the frequency
channel when a suspected bandwidth of the frequency channel of the scanned entry matches only the first RAT; and,
when the suspected bandwidth of the frequency channel matches both the first RAT and the second RAT, initially
attempting to detect one of the first and second RATSs on the frequency channel, and subsequently attempting to detect
the other of the first and second RATs on the frequency channel. In a disclosed embodiment, scanning the entries
includes defining the scanning order so as to alternate between a first predefined number of the entries corresponding
to the first RAT and a second predefined number of the entries corresponding to the second RAT.

[0010] In another embodiment, scanning the entries includes, in response to successfully detecting one of the carriers
on a given frequency channel, removing from the list one or more entries whose frequency channels overlap the given
frequency channel at least partially. In an example embodiment, removing the entries includes removing all the entries
whose frequency channels overlap the given frequency channel at least partially, irrespective of the RATSs of the removed
entries. In an embodiment, the method further includes defining the scanning order for alternating between the RATs



10

15

20

25

30

35

40

45

50

55

EP 2 632 206 A1

based on a-priori information relating to RATs operating in the frequency band.

[0011] There is additionally provided, in accordance with an embodiment that is described herein, apparatus including
areceiver front end and processing circuitry. The receiver front end is configured to receive signals in a frequency band.
The processing circuitry is configured to generate, based on the received signals, one or more lists of entries, each entry
specifying a respective frequency channel suspected of containing a carrier of a respective Radio Access Technology
(RAT), to scan at least some of the entries in accordance with a scanning order that alternates from a first RAT to a
second RAT before scanning all the entries of the first RAT, and to detect, for each scanned entry, whether the respective
frequency channel actually contains the carrier of the respective RAT.

[0012] In some embodiments, a mobile communication terminal includes the disclosed apparatus. In some embodi-
ments, a chipset for processing signals in a mobile communication terminal includes the disclosed apparatus.

[0013] The presentdisclosure will be more fully understood from the following detailed description of the embodiments
thereof, taken together with the drawings in which:

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Fig. 1is a block diagram that schematically illustrates a mobile communication terminal, in accordance with an
embodiment that is described herein; and

[0015] Fig.2isa flow chartthat schematically illustrates a method for PLMN search, in accordance with an embodiment
that is described herein.

DETAILED DESCRIPTION OF EMBODIMENTS

[0016] Mobile communication terminals typically support a process of searching the operating bands they support, in
order to select a suitable Public Land Mobile Network (PLMN) on which to operate. Such a process is referred to as
PLMN search. PLMN search is performed, for example, at power-up, during roaming, after return from out-of-service
conditions, in emergency mode or at the request of the user. When the terminal supports multiple bands and/or multiple
RATSs, the PLMN search process may be long and power consuming.

[0017] Embodiments that are described herein provide improved methods and systems for performing PLMN search
in mobile communication terminals. The disclosed embodiments focus on frequency bands that potentially contain
PLMNs of more than one RAT, for example frequency bands that may be allocated to both WCDMA and LTE networks.
In the disclosed embodiments, the mobile communication terminal searches such a frequency band while alternating
between RATSs as needed, instead of searching the entire frequency band for carriers of a certain RAT before switching
to another RAT.

[0018] Several example search orders and search techniques that alternate between RATs are described herein. In
some embodiments, the terminal assigns likelihood scores to respective frequency channels in the band. Each score
indicates the likelihood that the respective channel actually contains a carrier of a certain RAT. The terminal then evaluates
the channels in accordance with the scores, while alternating between RATSs if necessary.

[0019] Inanembodiment, the terminal circuitry is able to evaluate two or more RATs on a given channel simultaneously.
In another embodiment, when the terminal identifies a PLMN on a given channel, it removes adjacent channels from
the search regardless of their RAT or score. In yet another embodiment, the terminal evaluates a predefined number of
highest-score channels of a given RAT and only then switches to evaluate the highest-score channels of another RAT.
This technique reduces various overheads associated with RAT switching. In various embodiments, the terminal may
use different combinations of the above techniques.

[0020] The methods and systems described herein reduce the average PLMN search time considerably in comparison
with conventional methods, because they are not constrained to complete evaluation of a certain RAT before switching
to another RAT. As a result, user experience is enhanced because the terminal is quickly able to find a suitable PLMN.
In addition, the disclosed techniques reduce the battery power consumed by the PLMN search process.

[0021] Fig. 1is a block diagram that schematically illustrates a mobile communication terminal 20, in accordance with
an embodiment that is described herein. In the present example, terminal 20 comprises a multi-RAT User Equipment
(UE) that is configured at least to operate on UTRA (WCDMA) and E-UTRA (LTE or LTE-A) networks. In alternative
embodiments, terminal 20 may comprise a multi-RAT terminal that operates in accordance with any other suitable
communication standard or protocol. Terminal 20 may comprise, for example, a cellular phone, a wireless-enabled
mobile computing device such as a laptop or tablet computer, or any other suitable type of terminal.

[0022] UE 20 comprises an antenna 24, areceiver (RX) 28 and processing circuitry 32. Receiver 28 receives downlink
Radio Frequency (RF) signals from one or more base stations via antenna 24. The receiver down-converts the RF
signals to baseband, digitizes the baseband signals, and typically performs additional functions such as filtering, low-
noise amplification and gain control. Processing circuitry 32 processes the received baseband signals. Among other
functions, the processing circuitry selectively carries outa PLMN search process using methods that are described herein.
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[0023] In the present example, processing circuitry 32 comprises an LTE modem 36 that decodes and demodulates
LTE channels in accordance with the LTE specifications, and a WCDMA modem 40 that decodes and demodulates
WCDMA channels in accordance with the WCDMA specifications. (LTE modem 36 and WCDMA modem 40 are shown
in the figure as separate units for the sake of clarity. In alternative embodiments, modems 36 and 40 are implemented
in a single modem unit and possibly share common circuit elements or resources.) In addition to receiving the appropriate
channels during communication over LTE or WCDMA networks, modems 36 and 40 assist in identifying PLMNs as part
of the PLMN search process.

[0024] A channel scoring module 44 performs initial analysis of the frequency channels in the received signal and
assigns respective likelihood scores to at least some of the channels, in an embodiment. When searching a certain
band, scoring module 44 typically estimates the Power Spectral Density (PSD) as a function of frequency for the band
in question. Based on analysis of the estimated spectral density, scoring module 44 produces one or more lists 52 of
candidate frequency channels that are suspected of containing a WCDMA or LTE carrier. The lists comprise one or
more parameters for each candidate channel, such as RAT, channel bandwidth and likelihood score.

[0025] Typically, in an embodiment, module 44 assigns respective likelihood scores to the candidate channels, using
any suitable criterion. Each score indicates the likelihood (e.g., between 0-100) that the channel indeed contains a
WCDMA carrier, or the likelihood that the channel contains an LTE carrier. It is possible that the same channel will be
assigned a likelihood score of containing a WCDMA carrier, and another score (possibly different) of containing an LTE
carrier.

[0026] The scores may be assigned in accordance with any suitable metric or criterion. In one example embodiment,
the likelihood score of a channel with respect to a certain RAT is indicative of the distance between the estimated power
spectrum for the channel and the power spectrum of an ideal WCDMA carrier, after gain normalization that minimizes
the distance. In an embodiment, this distance is given by:

Egquation 1:

MeasuredPSD{carrier + f)-|
Scoretcarriery= ‘mz'ﬂg{ Z g - IdealPSD(f) +f l }

¥ insignal BW

[0027] Thus, scoring module 44 produces one or more lists 52 of entries. Each entry specifies a respective frequency
channel, a RAT and a likelihood score that this frequency channelindeed contains a carrier of this RAT. In an embodiment,
module 44 produces a single list 52 whose entries correspond to the multiple RATSs. In this embodiment the list is typically
ordered in descending order of the likelihood scores, such that the highest-scoring channels appear first irrespective of
RAT. In another embodiment, module 44 produces a separate list for each RAT. In this embodiment, the entries in each
list are ordered in descending order of the scores.

[0028] In some embodiments, a RAT specifies carriers of various bandwidths. For example, the LTE specifications
specify LTE carriers having bandwidths of 1.4, 3, 5, 10 15 and 20 MHz. Thus, each list entry also specifies the carrier
bandwidth (BW) for the candidate channel, in some embodiments.

[0029] A multi-RAT search module 48 accepts a list or lists 52 as input, and performs PLMN search using the list
entries. When searching a given band, the search order used by module 48 generally follows the scores assigned to
the candidate channels, and alternates from RAT to RAT as needed. In performing the search, module 48 typically
switches from a first RAT to a second RAT before scanning all the entries of the first RAT. Several examples of such
search orders are described further below. Module 48 outputs one or more preferred PLMNs, along with corresponding
PLMN parameters such as the band and frequency channel of the preferred carrier of the preferred PLMN.

[0030] The UE configuration shown in Fig. 1 is an example configuration, which is depicted solely for the sake of
clarity. In alternative embodiments, any other suitable UE configuration can be used. For example, in an embodiment
the disclosed techniques are implemented using more than two RATSs.

[0031] Some UE elements that are not mandatory for understanding of the disclosed techniques have been omitted
from the figures for the sake of clarity. The different UE elements are typically implemented using dedicated hardware,
such as using one or more Application-Specific Integrated Circuits (ASICs), Radio frequency Integrated Circuits (RFIC)
and/or Field-Programmable Gate Arrays (FPGAs). Alternatively, some UE elements may be implemented using software
executing on programmable hardware, or using a combination of hardware and software elements.

[0032] In some embodiments, some elements of UE 20 may be fabricated in a chip-set. When implementing the
disclosed techniques in software on a programmable processor, the software may be downloaded to the processor in
electronic form, over a network, for example, or it may, alternatively or additionally, be provided and/or stored on non-
transitory tangible media, such as magnetic, optical or electronic memory.

[0033] Fig.2isa flow chartthat schematically illustrates a method for PLMN search, in accordance with an embodiment
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that is described herein. The method begins with receiver 28 receiving a downlink signal, at a reception operation 60.
At a scoring operation 64, channel scoring module 44 selects candidate channels in the band and assigns them respective
likelihood scores.

[0034] Typically, module 44 performs a power spectrum scan of the bands. Based on the power spectrum scan, module
44 selects candidate channels and produces one or more lists 52 of candidate channels and corresponding parameters
(e.g., score, RAT and bandwidth). After module 44 produces and outputs the list or lists, multi-RAT search module 48
uses this information to search for PLMNs.

[0035] Typically, module 48 selects the next highest-score entry from list or lists 52, at a selection operation 68. If
necessary (e.g., if the previously-evaluated entry had a different RAT), module 48 switches to the RAT of the currently-
selected entry. Switching from one RAT to another may involve, for example, disabling one of modems 36 or 40 and
activating the other modem.

[0036] Atan evaluation operation 72, search module 48 evaluates whether the channel specified in the selected entry
indeed contains a carrier of the RAT specified in the entry. Typically, module 48 controls the modem of the corresponding
RAT (modem 36 or 40) to try and demodulate a carrier on the selected channel. The modem typically attempts to decode
a RAT identification code transmitted on the carrier, so as to identify the presence of a carrier of the RAT. The modem
reports success or failure to module 48 (possibly together with parameters of the identified carrier in case of success).
[0037] If no PLMN is found by evaluating the selected entry, as checked at a checking operation 76, the method loops
back to operation 68 above for selecting the next list entry.

[0038] If, on the other hand, module 48 concludes that a carrier of the specified RAT was found on the selected
channel, module 48 checks whether the search is complete, at a completion checking operation 80. In an example
embodiment, module 48 decides that the search is completed upon exhausting the entries, after evaluating a predefined
number of entries, or based on any other suitable criterion. If the search is completed, module 48 outputs the identified
PLMN or PLMNs and the associated parameters, at an output operation 84, and the method terminates. In an alternative
embodiment, module 48 outputs each identified PLMN as soon as it is identified, without waiting for the search to end.
[0039] If a carrier (and thus a PLMN) is found on the specified channel, module 48 removes adjacent channels, which
at least partially overlap the bandwidth of the identified carrier, from the list or lists, at a removal operation 88. The
rationale for this technique is that nearby cells will not be assigned overlapping channels in order to avoid interference.
When using separate lists 52 for different RATs, module 48 removes adjacent channels from all the lists, The removed
channels are eliminated from the search, and search time is therefore reduced. The method then loops back to operation
68 above for selecting the next list entry for evaluation.

[0040] As noted above, an LTE carrier may occupy a bandwidth of 1.4, 3, 5, 10, 15 or 20 MHz. Regardless of the
carrier bandwidth, however, the synchronization information and broadcast channel of the carrier is always transmitted
in the central 1.4 MHz. In order to evaluate whether a candidate channel contains an LTE carrier of any bandwidth, it is
sufficient for UE 20 to decode the central 1.4 MHz. WCDMA carriers, on the other hand, have a single possible bandwidth
of 5 MHz.

[0041] Insome embodiments, processing circuitry 32 of UE 20 controls receiver 28 to receive a certain 5 MHz channel.
From the same digitized signal of this channel, LTE modem 36 decodes the center 1.4 MHz in order to decode an LTE
carrier, and WCDMA modem 40 decodes the entire 5 MHz in order to decode a WCDMA carrier.

[0042] In some embodiments, modems 36 and 40 are capable of operating concurrently on the digital 5 MHz signal
of a selected channel. Modems 36 and 40 use the signal in parallel to try and identify a carrier of the respective RATSs.
By evaluating both RATs simultaneously on the selected channel, search time is reduced. In these embodiments, if
using a single list of entries, module 48 scans the list in descending order of scores. If two of the scanned entries specify
the same channel frequency but different RATs, module 48 instructs modems 36 and 40 to evaluate in parallel whether
a carrier is present on this channel.

[0043] In some embodiments, receiver 28 is tuned at a channel spacing of 20 MHz (the widest LTE bandwidth), and
processing circuitry 32 decimates the desired 5 MHz WCDMA channels from the 20 MHz digital signal.

[0044] In alternative embodiments, however, only one of the two modems is capable of operating at a given time, for
example when parts of the modem circuitry are shared between the modems. In these embodiments, module 48 may
identify entries in the two lists that correspond to the same channel frequency but different RATs, and instruct modems
36 and 40 to evaluate these entries serially.

[0045] In another embodiment, UE 20 uses a single list of entries, and is configured to give preference (based on any
suitable criterion) to one of the RATSs in evaluating candidate channels. If module 48 identifies a frequency channel that
appears on the list as both a candidate for an LTE PLMN and a candidate for a WCDMA PLMN, it first evaluates the
high-priority RAT. Only if evaluation of the high-priority RAT fails, module 48 proceeds to evaluate the other RAT.
[0046] In some embodiments, scoring module 44 generates a separate ordered list of entries for each RAT, and each
list is divided into two sub-lists. For each RAT, the first sub-list comprises a predefined number of the highest-score
entries, and the second sub-list comprises the remaining entries. In an example embodiment, the first sub-list of each
RAT comprises the ten highest-score entries of that RAT. Generally, however, the number of entries in the first sub-list
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may be the same or different for different RATs. Each sub-list may comprise any desired number of entries, including
a single entry in some embodiments.

[0047] In these embodiments, search module 48 first evaluates the entries on the first sub-list of one RAT, then the
entries on the first sub-list of the other RAT, then the entries on the second sub-list of the first RAT, and finally the entries
on the second sub-list of the second RAT.

[0048] This technique provides a trade-off between unconstrained alternation from RAT to RAT, and between fully-
serial RAT searching. Such a trade-off is suitable, for example, when RAT switching incurs time or other performance
penalties. Evaluating a certain number of entries associated with a first RAT before alternating to evaluate a second
RAT reduces this penalty. In alternative embodiments, processing circuitry 32 may use any other suitable scheme that
alternates between RATSs only after evaluating a predefined number of entries.

[0049] In any of the above schemes, whenever module 48 identifies a carrier of a certain RAT, it removes entries
whose bandwidth overlap the bandwidth of the identified carrier, in an embodiment.

[0050] In any of the above schemes, processing circuitry 32 sets or modifies the search order based on a-priori
information relating to RATSs operating in the band. In an example embodiment, processing circuitry 32 maintains a list
of PLMNSs that were previously found in the band, together with their known RAT parameters and bandwidths. The
processing circuitry then searches the known PLMNs using these parameters, before starting to search using lists 52.
[0051] Itis noted that the embodiments described above are cited by way of example, and that the present invention
is not limited to what has been particularly shown and described hereinabove. Rather, the scope of the present invention
includes both combinations and sub-combinations of the various features described hereinabove, as well as variations
and modifications thereof which would occur to persons skilled in the art upon reading the foregoing description and
which are not disclosed in the prior art. Documents incorporated by reference in the present patent application are to
be considered an integral part of the application except that to the extent any terms are defined in these incorporated
documents in a manner that conflicts with the definitions made explicitly or implicitly in the present specification, only
the definitions in the present specification should be considered.

The following is a list of further preferred embodiments of the invention:
[0052]
Embodiment 1: A method, comprising:
in a mobile communication terminal, receiving signals in a frequency band;

based on the received signals, generating one or more lists of entries, each entry specifying a respective
frequency channel suspected of containing a carrier of a respective Radio Access Technology (RAT);

scanning at least some of the entries in accordance with a scanning order that alternates from a first RAT to a
second RAT before scanning all the entries of the first RAT, and, for each scanned entry, detecting whether
the respective frequency channel actually contains the carrier of the respective RAT; and

outputting a detection of the carriers in the frequency band.
Embodiment2: The method according to embodiment 1, wherein generating the lists comprises generating respective
likelihood scores for the entries, and wherein scanning the entries comprises traversing the lists in descending order

of the likelihood scores.

Embodiment 3: The method according to embodiment 1, wherein generating the lists comprises estimating a power
spectrum of the frequency band, and processing the estimated power spectrum so as to generate the lists,

Embodiment 4: The method according to embodiment 1, wherein scanning the entries comprises attempting to
decode, on the frequency channel of a scanned entry, concurrently, first and second RAT identification codes in
accordance with the first and second RATS, respectively.

Embodiment 5: The method according to embodiment 1, wherein scanning the entries comprises:

when a suspected bandwidth of the frequency channel of the scanned entry matches only the first RAT, at-
tempting to detect only the first RAT on the frequency channel; and
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when the suspected bandwidth of the frequency channel matches both the first RAT and the second RAT,
initially attempting to detect one of the first and second RATs on the frequency channel, and subsequently
attempting to detect the other of the first and second RATs on the frequency channel.

Embodiment 6: The method according to embodiment 1, wherein scanning the entries comprises defining the
scanning order so as to alternate between a first predefined number of the entries corresponding to the first RAT
and a second predefined number of the entries corresponding to the second RAT.

Embodiment 7: The method according to embodiment 1, wherein scanning the entries comprises, in response to
successfully detecting one of the carriers on a given frequency channel, removing from the list one or more entries
whose frequency channels overlap the given frequency channel at least partially.

Embodiment 8: The method according to embodiment 7, wherein removing the entries comprises removing all the
entries whose frequency channels overlap the given frequency channel at least partially, irrespective of the RATs
of the removed entries.

Embodiment 9: The method according to embodiment 1, comprising defining the scanning order for alternating
between the RATs based on a-priori information relating to RATs operating in the frequency band.

Embodiment 10: Apparatus, comprising:
a receiver front end, which is configured to receive signals in a frequency band; and

processing circuitry, which is configured to generate, based on the received signals, one or more lists of entries,
each entry specifying a respective frequency channel suspected of containing a carrier of a respective Radio
Access Technology (RAT), to scan atleast some of the entries in accordance with a scanning order that alternates
from a first RAT to a second RAT before scanning all the entries of the first RAT, and to detect, for each scanned
entry, whether the respective frequency channel actually contains the carrier of the respective RAT.

Embodiment 11: The apparatus according to embodiment 10, wherein the processing circuitry is configured to
generate respective likelihood scores for the entries, and to scan the entries by traversing the lists in descending
order of the likelihood scores.

Embodiment 12: The apparatus according to embodiment 10, wherein the processing circuitry is configured to
estimate a power spectrum of the frequency band, and to process the estimated power spectrum so as to generate
the lists.

Embodiment 13: The apparatus according to embodiment 10, wherein the processing circuitry is configured to
attempt to decode, on the frequency channel of a scanned entry, concurrently, first and second RAT identification
codes in accordance with the first and second RATS, respectively.

Embodiment 14: The apparatus according to embodiment 10, wherein the processing circuitry is configured, when
a suspected bandwidth of the frequency channel of a scanned entry matches only the first RAT, to attempt to detect
only the first RAT on the frequency channel, and when the suspected bandwidth of the frequency channel matches
both the first RAT and the second RAT, to initially attempt to detect one of the first and second RATs on the frequency
channel, and to subsequently attempt to detect the other of the first and second RATs on the frequency channel.

Embodiment 15: The apparatus according to embodiment 10, wherein the processing circuitry is configured to define
the scanning order so as to alternate between a first predefined number of the entries corresponding to the first
RAT and a second predefined number of the entries corresponding to the second RAT.

Embodiment 16: The apparatus according to embodiment 10, wherein, in response to successfully detecting one
of the carriers on a given frequency channel, the processing circuitry is configured to remove from the list one or
more entries whose frequency channels overlap the given frequency channel at least partially.

Embodiment 17: The apparatus according to embodiment 16, wherein the processing circuitry is configured to
remove all the entries whose frequency channels overlap the given frequency channel at least partially, irrespective
of the RATSs of the removed entries.
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Embodiment 18: The apparatus according to embodiment 10, wherein the processing circuitry is configured to define
the scanning order for alternating between the RATs based on a-priori information relating to RATs operating in the
frequency band.

Embodiment 19: A mobile communication terminal comprising the apparatus of embodiment 10.

Embodiment 20: A chipset for processing signals in a mobile communication terminal, comprising the apparatus of
embodiment 10.

Claims

1.

A method, comprising:

in a mobile communication terminal, receiving signals in a frequency band;

based on the received signals, generating one or more lists of entries, each entry specifying a respective
frequency channel suspected of containing a carrier of a respective Radio Access Technology (RAT);
scanning at least some of the entries in accordance with a scanning order that alternates from a first RAT to a
second RAT before scanning all the entries of the first RAT, and, for each scanned entry, detecting whether
the respective frequency channel actually contains the carrier of the respective RAT; and

outputting a detection of the carriers in the frequency band.

The method according to claim 1, wherein generating the lists comprises generating respective likelihood scores
for the entries, and wherein scanning the entries comprises traversing the lists in descending order of the likelihood
scores.

The method according to claim 1 or 2, wherein generating the lists comprises estimating a power spectrum of the
frequency band, and processing the estimated power spectrum so as to generate the lists.

The method according to any one of claims 1 to 3, wherein scanning the entries comprises attempting to decode,
on the frequency channel of a scanned entry, concurrently, first and second RAT identification codes in accordance
with the first and second RATS, respectively.

The method according to any one of claims 1 to 4, wherein scanning the entries comprises:

when a suspected bandwidth of the frequency channel of the scanned entry matches only the first RAT, at-
tempting to detect only the first RAT on the frequency channel; and

when the suspected bandwidth of the frequency channel matches both the first RAT and the second RAT,
initially attempting to detect one of the first and second RATs on the frequency channel, and subsequently
attempting to detect the other of the first and second RATs on the frequency channel.

The method according to any one of claims 1 to 5, wherein scanning the entries comprises defining the scanning
order so as to alternate between a first predefined number of the entries corresponding to the first RAT and a second
predefined number of the entries corresponding to the second RAT.

The method according to any one of claims 1to 6, wherein scanning the entries comprises, inresponse to successfully
detecting one of the carriers on a given frequency channel, removing from the list one or more entries whose
frequency channels overlap the given frequency channel at least partially.

The method according to claim 7, wherein removing the entries comprises removing all the entries whose frequency
channels overlap the given frequency channel at least partially, irrespective of the RATs of the removed entries.

The method according to any one of claims 1 to 8, comprising defining the scanning order for alternating between
the RATs based on a-priori information relating to RATs operating in the frequency band.

10. Apparatus, comprising:

a receiver front end, which is configured to receive signals in a frequency band; and
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processing circuitry, which is configured to generate, based on the received signals, one or more lists of entries,
each entry specifying a respective frequency channel suspected of containing a carrier of a respective Radio
Access Technology (RAT), to scan atleast some of the entries in accordance with a scanning order that alternates
from a first RAT to a second RAT before scanning all the entries of the first RAT, and to detect, for each scanned
entry, whether the respective frequency channel actually contains the carrier of the respective RAT.

The apparatus according to claim 10, wherein the processing circuitry is configured to generate respective likelihood
scores for the entries, and to scan the entries by traversing the lists in descending order of the likelihood scores; or
wherein the processing circuitry is configured to estimate a power spectrum of the frequency band, and to process
the estimated power spectrum so as to generate the lists.

The apparatus according to claim 10 or 11, wherein the processing circuitry is configured to attempt to decode, on
the frequency channel of a scanned entry, concurrently, first and second RAT identification codes in accordance
with the first and second RATS, respectively.

The apparatus according to any one of claims 10 to 12, wherein the processing circuitry is configured, when a
suspected bandwidth of the frequency channel of a scanned entry matches only the first RAT, to attempt to detect
only the first RAT on the frequency channel, and when the suspected bandwidth of the frequency channel matches
both the first RAT and the second RAT, to initially attempt to detect one of the first and second RATs on the frequency
channel, and to subsequently attempt to detect the other of the first and second RATs on the frequency channel.

The apparatus according to any one of claims 10 to 13, wherein the processing circuitry is configured to define the
scanning order so as to alternate between a first predefined number of the entries corresponding to the first RAT
and a second predefined number of the entries corresponding to the second RAT; or

wherein, in response to successfully detecting one of the carriers on a given frequency channel, the processing
circuitry is configured to remove from the list one or more entries whose frequency channels overlap the given
frequency channel at least partially; or

wherein the processing circuitry is configured to remove all the entries whose frequency channels overlap the given
frequency channel at least partially, irrespective of the RATs of the removed entries.

The apparatus according to any one of claims 10 to 14, wherein the processing circuitry is configured to define the
scanning order for alternating between the RATs based on a-priori information relating to RATs operating in the
frequency band.

A mobile communication terminal comprising the apparatus of one of claims 10 to 15.

A chipset for processing signals in a mobile communication terminal, comprising the apparatus of one of claims 10
to 15.
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